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(54) Coordinate input device 

(57) A coordinate input device comprises a base 
(10) having a plate shaped distortion generating part 
(12) below a pole shaped operating part which are inte- 
grally formed; and a detection sensor (20) having a plu- 
rality of distortion gauges (22) (four) and a plurality of 
leads (23) connected to the distortion gauges which are 
integrally arranged on one plastic sheet (21). In the 
coordinate input device, the plurality of distortion 
gauges (22) are put together in the arrangement of a 
cross shape so that the distortion gauges are bonded at 
prescribed positions on the back surface of the distor- 
tion generating part (12) by using a cross index (25) 
which is previously attached to the sheet (21). The plu- 
rality of leads (23) are arranged in parallel and extended 
sideward the base (10). Accordingly a workability and 
accuracy in assembly can be improved and the operat- 
ing part can be made compact without increasing the 
burden of cost or deteriorating installation workability. 
Therefore, the coordinate input device which greatly 
contributes the decrease in thickness in a portable per- 
sonal computer can be provided. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] The present invention relates to a coordinate 
input device for inputting two-dimensional coordinates, 
and more particularly to a coordinate input device pref- 
erably employed as a stick type pointing device for con- 
trolling a position of a cursor on a display of a computer. 

2. Description of the Related Art 

[0002] In general, a coordinate input device of this 
type has hitherto had a structure, as shown in Figs. 6 
and 7, in which four or two distortion gauges 3 compos- 
ing a detection sensor are bonded to the four ortwo sur- 
faces of a prismatic operating part 2 provided at the 
central part of a base 1 , an annular connecting part 5a 
at the end of a cable 5 in which a plurality of leads 4 are 
arranged is fixed to the upper surface of the base 1 by 
being passed through the operating part 2, and the dis- 
tortion gauges 3 are respectively connected to the leads 
4 of the cable 5 by soldering. In the coordinate input 
device, the operating part 2 is formed with a hollow 
structure and serves as a distortion generating part. 
When force is exerted on the operating part 2 from the 
forward and backward directions and the right and left 
directions, the operating part 2 is distorted so that elec- 
tric resistance value of each distortion gauge 3 
changes. The signal of the electric resistance value is 
transmitted to a detection circuit (not shown) through 
the cable 5 to detect the direction and intensity of the 
force applied to the operating part 2, as disclosed in, for 
example, Japanese Patent Application Laid-Open No. 
Hei 7-244559. The connection parts of the distortion 
gauges 3 and the cable 5 are protected by a protective 
layer 6 such as rubber. 

[0003] When the above-described coordinate input 
device is employed as a stick type pointing device, the 
coordinate input device is mounted on the substrate of a 
keyboard input device by using leg parts 7 protruding 
onto the back surface of the base 1 . Then, the operating 
part 2 is projected between the key caps of groups of 
key switches and covered with a cap 8 so as to enable 
to be operated by fingers of a user. Further, the other 
end of the cable 5 is connected to the control part of the 
computer. In such a stick type pointing device, operation 
of the operating part 2 by the fingers of a user through 
the cap 8 makes the signal of each of the distortion 
gauges 3 inputted to the control part. The control part 
calculates the direction of movement, the amount of 
movement, the moving speed, or the like of a cursor on 
a display on the basis of the signal from the distortion 
gauge 3 to control the position of the cursor. 
[0004] However, upon assembling, according to the 
above-mentioned conventional coordinate input device. 



since a plurality of distortion gauges 3 are individually 
bonded to the operating part 2 of the base 1, and then, 
the respective distortion gauges 3 need to be soldered 
to the cable 5, a workability in assembling these mem- 

5 bers is extremely deteriorated. Besides, since the une- 
venness of positions where the respective distortion 
gauges 3 are bonded cannot be avoided, it has been 
undesirably difficult to ensure high accuracy. 
[0005] Further, in recent years, a demand for the 

10 decrease in thickness of a portable personal computer 
such as a notebook personal computer, a mobile com- 
puter has been more and more increased. However, 
according to the structure of the conventional coordi- 
nate input device in which the distortion gauges 3 are 

15 stuck to the pole shaped operating part 2 as described 
above, the size of the distortion gauge 3 cannot be 
reduced to a dimension smaller than a prescribed 
dimension in view of its accuracy and there exists a lim- 
itation in reducing the height of the operating part 2. 

20 Therefore, it has been inconveniently impossible to 
meet the above-mentioned demand for the decrease in 
the thickness of the portable personal computer. 
[0006] Furthermore, for example, Japanese Patent 
Application Laid-Open No. Hei 7-174646 discloses a 

25 pointing device of a type that an elastic plate is attached 
to a mount base supported at three points orfourpoints, 
a pole shaped operating part is connected to the central 
part of the elastic plate, the elastic plate is used as a 
distortion generating body, and a plurality of distortion 

30 detecting resistance elements, that is to say, distortion 
gauges are disposed on the elastic plate. According to 
this pointing device, since the distortion gauges do not 
need to be stuck to the operating part, the height of the 
operating part can be reduced, which can contribute to 

35 the decrease in thickness of the portable personal com- 
puter. However, even this structure is no different from 
the conventional device in that, since a plurality of dis- 
tortion gauges must be individually bonded to the 
device, the deterioration of accuracy due to the deterio- 

40 ration of workability in assembling the components or 
the unevenness in fixed positions of the distortion 
gauges cannot be avoided. Therefore, this structure 
does not provide a primary countermeasure. In addi- 
tion, since not only the mount base needs to be spe- 

45 daily prepared, but also a troublesome assembling 
work for attaching the elastic plate onto the mount base 
is required to increase the burden of cost. Furthermore, 
since the distortion gauges are arranged so as to be 
distributed in a wide range on the elastic plate, it is dis- 

50 advantageously complicated and troublesome to han- 
dle or treat a cable connected to the distortion gauges. 
Thus, this brings about a new problem in that the instal- 
lation workability in mounting the pointing device on a 
substrate of the keyboard input device is deteriorated. 

55 

SUMMARY OF THE INVENTION 

[0007] The present invention has been made in 
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view of the above problems of the conventional device 
and an object of the present invention is therefore to 
provide a coordinate input device in which a workability 
in assembling parts and accuracy can be improved and 
an operating part can be made compact without 
increasing the burden of cost or deteriorating an instal- 
lation workability so as to remarkably contribute to the 
decrease in the thickness of a portable personal compu- 
ter. 

[0008] In order to achieve the above-described 
object, according to the present invention, a coordinate 
input device comprises a base having an plate shaped 
distortion generating part below a pole shaped operat- 
ing part which are integrally formed; and a detection 
sensor having a plurality of distortion gauges and a plu- 
rality of leads connected to the distortion gauges which 
are integrally arranged on one plastic sheet, and is 
characterized in that the detection sensor has a struc- 
ture in which the plurality of distortion gauges are put 
together so that the distortion gauges are bonded to the 
back surface of the distortion generating part of the 
base, and the plurality of leads are arranged in parallel 
and extended in one direction from the base. 
[0009] In the coordinate input device thus con- 
structed, only the detection sensor is bonded to the 
back surface of the distortion generating part of the 
base formed integrally therewith so that a plurality of 
distortion gauges and leads can be simultaneously 
attached thereto with high efficiency and high accuracy 
Further, since it is not necessary to stick the distortion 
gauges to the operating part, the height of the operating 
part can be reduced as much as possible. 
[0010] Further, according to the coordinate input 
device of the present invention, the number of the dis- 
tortion gauges provided in the detection sensor may be 
two or four. When the four distortion gauges are pro- 
vided on the detection sensor, they may be desirably put 
together in a cross shaped arrangement. 
[0011] In this case, a cross index for indicating the 
central position of the four distortion gauges and the 
arrangement directions thereof is provided on the sheet 
of the detection sensor and a through hole of a square 
shape in section which passes through the distortion 
generating part from the upper end of the operating part 
is formed in the operating part of the base. Thus, the 
cross index is aligned with the through hole so that the 
detection sensor can be simply and accurately posi- 
tioned. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Other characteristics will appear on reading 
the description which follows with reference to the 
attached drawings in which: 

Fig. 1 is a plan view showing the structure of a coor- 
dinate input device according to the present inven- 
tion when viewed from the back surface side 



thereof; 

Fig. 2 is a sectional view showing the structure of 
the coordinate input device according to the 
present invention; 

5 Fig. 3 is a perspective view showing the structure of 

the coordinate input device of the present invention; 
Fig. 4 is an exploded perspective view showing the 
structure and the assembled state of the coordinate 
input device according to the present invention; 

10 Fig. 5 is a plan view showing a different wiring pat- 
tern of leads in a detection sensor of the coordinate 
input device according to the present invention; 
Fig. 6 is a sectional view showing the structure of a 
conventional coordinate input device; and 

15 Fig. 7 is an exploded perspective view showing the 
structure of the conventional coordinate input 
device. 

DESCRIPTION OF THE PREFERRED EMBODI- 
20 MENTS 

[0013] Now, an embodiment of the present inven- 
tion will be described in more detail on the basis of the 
accompanying drawings. 

25 [0014] Figs. 1 to 4 illustrate one embodiment of a 
coordinate input device according to the present inven- 
tion. Refemng to these figures, reference numeral 10 
designates a base having a distortion generating part 
12 below a square prism shaped operating part 11. 20 

30 designates a detection sensor including four distortion 
gauges 22 (22A, 228, 22C and 22D) and a plurality of 
leads 23 connected to the distortion gauges 22 which 
are arranged on one plastic sheet 21 and a plastic lam- 
inate film 24 superposed thereon. The detection sensor 

35 20 is bonded to the back surface of the distortion gener- 
ating part 1 2 of the base 1 0. 

[0015] The base 10 is formed into substantially a T 
shape as a whole and is integrally formed with a resin 
material. The operating part 1 1 is disposed substantially 

40 at a position of the center of gravity of the base 1 0 and 
a square shaped through hole 13 passing through the 
distortion generating part 12 from the upper end of the 
operating part is bored in the operating part. Further, 
the distortion generating part 12 is set in a circular 

45 thinned part about the operating part 11. On the back 
surface of the base 10, a circular recessed part 14 
formed due to the decrease in thickness is provided. 
Further, on the back surface of the base 1 0, is formed a 
linear recessed part 15 through which the circular 

50 recessed part 14 is opened on one side surface of the 
base 1 0. The detection sensor 20 is arranged in a series 
of recessed parts formed by connecting together the cir- 
cular recessed part 14 and the linear recessed part 15 
and a part of the detection sensor 20 is extended out- 

55 side the base 10 via the linear recessed part 15. Inci- 
dentally, at the three corner parts of the back surface of 
the base 10, mounting leg parts 16 are protruded. An 
elastic cap 18 is mounted on the upper end part of the 
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operating part 11 of the base 10 through an auxiliary 
cap 1 7. 

[0016] The four distortion gauges 22 constituting 
the detection sensor 20 are respectively formed in sub- 
stantially square shapes and the four distortion gauges s 
are put together in the arrangement of a cross shape. 
These four distortion gauges 22 include two adjacent 
distortion gauges 22A and 22B, and another two adja- 
cent distortion gauges 22C and 22D which are respec- 
tively arranged at intervals of 90° so as to have different 
orientations and each of the two adjacent distortion 
gauges are used as one pair. Further, the number of the 
leads 23 composed of the detection sensor 20, which is 
set to each pair of the distortion gauges 22 Is three. 
Accordingly, the total number of the leads 23 Is six. 
These leads 23 have their one end parts connected to 
each of the distortion gauges 22 In various kinds of pat- 
terns as Illustrated by points In Fig. 1. On the other 
hand, the other ends parts of the leads 23 are extended 
In parallel sideward the base 10. Further, the other end 
parts of the leads 23 are exposed outside by partly strip- 
ping off the sheet 21 . A cross Index 25 for Indicating the 
center of collection of the four distortion gauges 22 and 
the arrangement directions thereof Is attached onto the 
sheet 21 on which these distortion gauges 22 and the 
leads 23 are arranged. The cross index 25 is employed 
for positioning the detection sensor 20 when the detec- 
tion sensor 20 Is bonded to the back surface of the dis- 
tortion generating part 12 of the base 10. As shown in 
Fig. 1 , the cross Index 25 Is aligned with the through 
hole 1 3 of the operating part 1 1 , so that the respective 
distortion gauges 22 can be precisely positioned on the 
back surface of the distortion generating part 1 2. 
[001 7] Each distortion gauge 22 and each lead 23 
respectively have, for instance, the thickness of about 
55 ixm. As methods for forming these distortion gauges 
22 and the leads 23 on the sheet 21, are exemplified a 
variety of methods such as a photo-etching method, an 
ink printing method, a vapor deposition method, a sput- 
tering method, etc. In order to form a thin film of the 
above-described thickness, it is desired to utilize the 
photo-etching method. In this case, many combination 
patterns composed of the distortion gauges 22 and the 
leads 23 as required for one detection sensor 20 are 
formed on the large sheet by employing the photo-etch- 
ing method and the large laminate film 24 is superposed 
thereon to manufacture a product. Then, one detection 
sensor 20 is cut therefrom so as to obtain a prescribed 
configuration as shown in Fig. 1 and then, the detection 
sensor 20 is subjected to an assembling work described 
below. In this connection, as the sheet 21 , a transparent 
or translucent sheet with the thickness of from about 50 
to 55 |xm may be desirably used. The cross index 25 is 
previously formed on the sheet 21 . 
[0018] For assembling the coordinate input device 
according to the present invention, the detection sensor 
20 obtained as described above is initially bonded to the 
back surface of the distortion generating part 12 of the 



base 10 by using an adhesive. Upon bonding the detec- 
tion sensor 20 to the back surface of the distortion gen- 
erating part, while the cross index 25 formed on the 
sheet 21 and the through hole 13 of the operating part 
1 1 are collimated by a camera, the detection sensor 20 
is positioned so that the cross index 25 is aligned with 
the through hole 13. For instance, the detection sensor 
20 is automatically bonded to the back surface of the 
distortion generating part 12 of the base 10 by employ- 
ing an automatic mechanism. After that, the cap 1 8 is 
coupled with the operating part 11 of the base 10 
through the sub-cap 17, so that the coordinate input 
device is temporarily completed, and therefore, it may 
be directly mounted on the substrate of a keyboard input 
device. Further, a product formed by bonding the detec- 
tion sensor 20 to the distortion generating part 1 2 of the 
base 1 0 may be treated as a subassembly body. Then, 
the subassembly body may be installed on a printed wir- 
ing board 30 as illustrated in Fig. 4 and put on the mar- 
ket as a high value added product. 
[0019] When the high value added product is man- 
ufactured as described above, the printed wiring board 
30, is prepared, in which terminals 31 capable of being 
connected to the plurality of leads 23 of the detection 
sensor 20 are arranged on a front surface and terminals 
34 capable of being connected to the leads 33 of an 
extension cable 32 are arranged on a back surface, 
respectively, and wiring patterns 36 having both the ter- 
minals 31 and 34 connected via through holes 35 on 
both the front and back surfaces. Further, on the printed 
wiring board 30, through holes 37 into which the leg 
parts 1 6 of the base 1 0 can be inserted are previously 
opened. Then, the leg parts 16 of the base 10 are 
inserted into the through holes 37 to seat the sub- 
assembly body on the printed wiring board 30. Under 
this state, the end parts of the leg parts 1 6 protruding to 
the back surface side of the printed wiring board 30 are, 
for instance, thermally melted to fix the base 10 to the 
printed wiring board 30. At this time, the other end parts 
of the leads 23 of the detection sensor 20, which are 
exposed from the sheet 21 are superposed on the ter- 
minals 34 on the printed wiring board 30. Then, the 
superposed leads 23 of the detection sensor 20 are 
connected to the terminals 34 by soldering. After that, 
the leads 33 of the extension cable 32 are connected to 
the terminals 34 on the back surface of the printed wir- 
ing board 30 by soldering so that the high value added 
product is completed. The printed wiring board may be 
provided with a control circuit, in other words, a logic cir- 
cuit. The above-described subassembly body is 
installed on the printed wiring board provided with the 
logic circuit, hence a higher value added product can be 
manufactured. In this case, the extension cable 32 may 
not be required. 

[0020] When the coordinate input device con- 
structed as mentioned above or the high value added 
product is installed on the substrate of the keyboard 
input device of a computer and used as the stick type 
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pointing device, if the force of fingers is exerted on the 
operating part 11 through the cap 18 from the forward 
and backward directions and the rightward and leftward 
directions thereof, the distortion generating part 12 
located below the operating part 1 1 will be distorted so 5 
that the electric resistance value of each distortion 
gauge 22 changes. The signal of the electric resistance 
value is directly supplied to a control part (not shown) or 
the logic circuit (not shown) through the cable 32 shown 
in Fig. 4. The control part or the logic circuit calculates 
the direction of movement, the amount of movement, 
the moving speed, etc. of a cursor on a display on the 
basis of the signal from the cable 32. 
[0021] Accordingly, in the coordinate input device or 
the high value added product, only the detection sensor 
20 is bonded to the back surface of the distortion gener- 
ating part 1 2 of the base 1 0 formed integrally with a 
resin material, so that the plurality of distortion gauges 
22 and leads 23 can be simultaneously assembled with 
high efficiency and high accuracy, and the structure of 
the device can be more simplified and the installation 
workability thereof can be more improved. Further, 
since the operating part 11 of the base 10 does not 
need to ensure a space for bonding the distortion 
gauges 22 thereto, the height of the operating part can 
be reduced as short as possible as required, which can 
greatly contribute to the decrease in thickness of a port- 
able personal computer. Still further, since the connect- 
ing parts of the distortion gauges 22 and the leads 23 
are arranged on the back surface side of the base 10, 
dust does not adhere to the connecting parts. Thus, it is 
not necessary to provide a special protective layer, and 
therefore, a manufacture work can be more simplified 
from this point of view. In addition, since the base 10 
serves as an insulating layer to protect the distortion 
gauges 22 from an electrostatic destruction (ESD), the 
coordinate input device according to the embodiment of 
the present invention is advantageous in view of its 
durability and reliability. 

[0022] Furthermore, in the coordinate input device 
according to the embodiment of the present invention, 
the detection sensor 20 can be simply and precisely 
positioned to the distortion generating part 12 by 
employing the cross index 25 provided on the sheet 21 
and the through hole 13 provided in the operating part 
11 of the base 10. 

[0023] The wiring pattern of the leads 23 in the 
detection sensor 20 may be arbitrarily formed. For 
example, as shown in Fig. 5, wide contact parts 23b 
may be connected to one end parts of the lead parts 
23a with small and uniform width. 
[0024] Further, in the above embodiment, although 
the length of the leads 23 of the detection sensor 20 is 
set to a short length so as to enhance the installation 
workability of the detection sensor to the printed wiring 
board 30, it should be noted that the configuration and 
length of the leads 23 may be arbitrarily determined. 
Thus, for instance, long size leads 23 with the form sim- 



ilar to that of the extension cable 32 shown in Fig. 4 may 
be formed integrally with the printed wiring board. 
[0025] Still further, in the above embodiment, 
although first two adjacent distortion gauges 22A and 
22B and second two adjacent distortion gauges 22C 
and 22D which are respectively arranged at intervals of 
90° with different orientations are employed as pairs as 
illustrated in Fig. 1 , it should be noted that first two dis- 
tortion gauges 22A and 22C opposed to each other and 
second two distortion gauges 22B and 22D opposed to 
each other may be respectively employed as pairs in the 
distortion gauges 22. 

[0026] Besides, needless to say, only two distortion 
gauges 22 may be used. In this case, the two distortion 
gauges are arranged at interval of 90° with different ori- 
entations, as illustrated by the pair of the distortion 
gauges 22A and 22B and the pair of the distortion 
gauges 22C and 22D. 

[0027] As mentioned above, according to the coor- 
dinate input device of the present invention, since the 
plurality of distortion gauges and leads can be simulta- 
neously assembled with high efficiency and high accu- 
racy only by bonding the detection sensor to the back 
surface of the distortion generating part of the base 
formed integrally therewith, not only a workability and 
accuracy in assembling can be extremely improved, but 
also the operating part can be made compact without 
increasing the burden of cost or deteriorating an instal- 
lation workability. Therefore, the coordinate input device 
of the present invention can greatly contribute to the 
decrease in thickness of the portable personal compu- 
ter. 

[0028] Further, since the connecting parts of the 
distortion gauges and the leads are provided on the 
back surface side of the base, dust does not adhere to 
the connecting parts. Therefore, a special protective 
layer does not need to be provided. Besides, since the 
base protects the distortion gauges from the electro- 
static destruction, the coordinate input device becomes 
advantageous from the viewpoint of its durability and 
reliability, hence the present invention can generally 
realize significant effects. 

Claims 

1. A coordinate input device comprising: 

a base having a plate shaped distortion gener- 
ating part below a pole shaped operating part 
which are integrally formed; and 
a detection sensor having a plurality of distor- 
tion gauges and a plurality of leads connected 
to said distortion gauges which are integrally 
arranged on one plastic sheet, wherein said 
detection sensor has a structure in which said 
plurality of distortion gauges are put together 
so that said distortion gauges are bonded to 
the back surface of said distortion generating 
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part of said base, and said plurality of leads are 
arranged in parallel and extended in one direc- 
tion from said base. 

2. A coordinate input device according to claim 1, 5 
wfierein four distortion gauges are put together in a 
cross shaped arrangement in said detection sen- 
sor. 

3. A coordinate input device according to claim 2, io 
wherein said sheet is provided with a cross index 

for indicating the central position of the four distor- 
tion gauges and the arrangement directions 
thereof, a square through hole passing through said 
distortion generating part from the upper end of 15 
said operating part is provided in said operating 
part of said base, and said cross index is aligned 
with said through hole to position said detection 
sensor. 
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FIG. 3 
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